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ABSTRACT: 

PROBLEM TO BE SOLVED: To suppress power consumption and to prevent the 
unevenness of image density caused by the fluctuation of the rotating sped of a 
developer carrier by stopping a developer layer regulating roller at the time 
of developing and rotating it with the reversely rotating developer carrier at 
the time development is not being performed. 

SOLUTION: At the time no development is being made, a developing roller 1 1 
is rotated in a reverse direction (hereinafter referred to as reverse rotation) 
to the rotating direction at the time of development, and the regulating roller 
14 is rotated with the developing roller at such a time. At the time of 
development, the rotation of the regulating roller is stopped . Thus, the power 
consumption required to drive and rotate the regulating roller is suppressed, 
and further space saving is realized than the case a dedicated driving device 
is provided. Then, the fluctuation of the rotating speed caused when the 
regulating roller is rotated in a counter direction to the development roller 
is suppressed at the time of forming an image, and the unevenness of the image 
density caused by the fluctuation is prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipments, such as a copying machine, facsimile, 
and a printer, it has in detail latent-image support and the developer which develops the latent image on this latent- 
image support, and this developer is related with the image formation equipment which has the developer layer 
regulation roller which regulates the thickness of the developer supported by this developer support in contact with 
developer support and this developer support. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of image formation equipment, the photo conductor as 
latent-image support and the toner of a mutually different color are held, and the thing equipped with two or more 
developers which perform attachment-and-detachment actuation to this photo conductor is known. To imprint material, 
carry out a package imprint or the heavy toner image on the photo conductor which piled up and formed the toner 
image of each color which carried out sequential development with each developer with this image formation 
equipment A color picture is formed by making the toner image of each color on the photo conductor developed with 
each developer pile up mutually one by one on a middle imprint object, imprinting, and carrying out the package 
imprint of the heavy toner image on this middle imprint object at imprint material. 

[0003] Moreover, the 1 component developer which consists additives, such as a toner particle or an adjuvant, of a 
toner particle **(ed) outside as a developer used for this kind of image formation equipment, i.e., the developer which 
does not contain a carrier particle, is supplied on the developing roller as developer support, and the developer of the 1 
component development method which forms the toner layer of predetermined thickness on this developing roller is 
known. Since the developer of this method does not need the mixed churning means which carries out mixed churning 
of that it is not necessary to control toner concentration and, and a toner and a carrier as compared with the developer 
of a 2 component development method using the two component developer which consists of a toner and a carrier, the 
maintenance of equipment can be simplified and the advantage which can miniaturize the structure of equipment is 
acquired. 

[0004] What used the nonmagnetic toner as a 1 component developer, and the thing using a magnetic toner are known 
for the developer of a top Norikazu component development method. Also in the thing using which toner, the 
developer layer specification-part material for forming the toner layer of predetermined thickness on the above- 
mentioned developing roller is prepared. In addition, with the equipment using a nonmagnetic toner, this developer 
layer specification-part material is also performing frictional electrification of a toner. 

[0005] Generally as the above-mentioned developer specification-part material, the blade-like regulation blade is used. 
For example, when what has elasticity, such as polyurethane rubber, as this regulation blade in using the so-called hard 
roller which consisted of a metal or resin as a developing roller is used and the surface section uses at least the so-called 
software roller which has elasticity like rubber as a developing roller, a metal blade etc. is used as a regulation blade. 
[0006] However, also in the thing using which regulation blade, in order to carry out contact press to the above- 
mentioned developing roller, the front face was worn out in the passage of time, and the reinforcement of a regulation 
blade was difficult for the regulation blade. Moreover, when it flised with the frictional heat which the toner which 
piled up in the contact section of a developing roller and a regulation blade generates between this blade and the 
rotating developing roller, it was easy to generate a toner lump in this contact section, and this toner lump arose, stripe- 
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like marks were attached to a toner and the solid section was developed, the problem that a white stripe will occur was 
in this solid section. Moreover, when a nonmagnetic toner was used especially, the electrification capacity of a toner 
deteriorated by wear of a regulation blade, and there was a problem that the greasing of the non-image section will 
occur with the lack of electrification of a toner, or the repeatability of a minute dot will fall. 

[0007] To such a problem, it replaces with the above-mentioned regulation blade, and the developer using a roller-like 
regulation roller as developer specification-part material is proposed. Drawing 2 is the block diagram showing an 
example of such a developer. The developer of illustration has the toner feed roller 12 which supplies a toner on the 
development container 10 equipped with opening towards the belt-like photo conductor 1, a developing roller 1 1, and 
this developing roller 1 1, and the roller-like regulation roller 14 grade. Moreover, the toner is held in the toner hold 
sections 18a, 18b, and 18c in the development container 10, and the conveyance paddles 17a, 17b, and 17c which send 
out the toner of the interior to the toner feed roller 12 side are also formed in each toner hold section by rotating. 
[0008] In the developer shown in drawing 2 , restraining force equivalent to the case where the above-mentioned 
regulation blade is used for the developing roller 1 1 with which the toner was supplied by the toner feed roller 12 when 
the regulation roller 14 carries out contact press is demonstrated, and the toner layer of predetermined thickness is 
formed on a developing roller 11. Moreover, the contact press of the part with regulation roller 14 same front face is 
always made not to be carried out at a developing roller by rotating the regulation roller 14 in development 
synchronizing with a developing roller 11. Therefore, regulation roller 14 front face is not worn out in the passage of 
time, and a toner does not pile up in the contact section of a developing roller 1 1 and the regulation roller 14. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when a regulation roller was used as developer layer 
specification-part material, there were some troubles as follows. 

[0010] For example, in the developer shown by drawing 2 , it had set up so that it might synchronize with rotation of 
the above-mentioned developing roller 1 1, and the above-mentioned regulation roller 14 might always be rotated in 
development. However, in such a setup, there was a trouble that the power consumption of a developer will increase, as 
compared with the developer which uses the above-mentioned regulation blade. 

[001 1] Moreover, in the developer shown by drawing 2 , the above-mentioned regulation roller 14 was driven with the 
developing roller 1 1 and the common drive motor. However, in order to make it the restraining force of the regulation 
roller 14 not become large superfluously, the rotational speed of the regulation roller 14 needed to be set up very small 
to the rotational speed of a developing roller 1 1, the large-scale moderation device was needed, and there was a trouble 
of being contrary to the miniaturization of equipment and low cost-ization. In addition, although driving with the drive 
motor of dedication is also considered, in such a developer, at least two drive motors will be needed, and the problem 
that it is contrary to the miniaturization of equipment and low cost-ization similarly will produce a developing roller 1 1 
and the regulation roller 14, respectively. 

[0012] Furthermore, in the developer shown by drawing 2 , the hand of cut of the above-mentioned developing roller 
1 1 and the above-mentioned regulation roller 14 was set up in the direction (henceforth the direction of a counter) in 
which the front face of both rollers moves to an opposite direction mutually in the contact section of both rollers. This 
is because there is a possibility that the toner regulated with the regulation roller 14 may pass through the contact 
section of both rollers, the toner which is not held on a developing roller among this passed -through toner may leak and 
come out of the lower part of the development container 10, and the contamination inside image formation equipment 
may occur when the front face of both rollers sets up the hand of cut of both rollers in the same direction mutually in 
this counter direction and hard flow, i.e., the contact section. However, when the hand of cut of both rollers is set up in 
the above-mentioned counter direction in this way, big driving torque is needed for driving both rollers. For this reason, 
setting up in this counter direction had become the factor which increases the power consumption of a developer 
further. 

[0013] Moreover, when the driving torque of both the above-mentioned rollers became large, there was a case where 
the rotation nonuniformity of a drive motor arose and rotational -speed fluctuation of both rollers arose. Although the 
rotation nonuniformity of a drive motor is avoidable by adopting the highly efficient high drive motor of whenever 
[ allowances ] to required driving torque, it leads to a cost rise and enlargement and is not desirable. And when 
especially rotational-speed fluctuation of a developing roller increased by the rotation nonuniformity of this drive 
motor, the thickness of the toner formed on a developing roller was changed, and there was a trouble that the 
concentration nonuniformity on an image arose. In addition, it is thought that the problem of the rotation nonuniformity 
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of a drive motor is similarly generated when driving a developing roller and a regulation roller with a common drive 
motor, and when driving with the drive motor of dedication, respectively. 

[0014] Here, to the problem that required driving torque becomes large, by performing metal plating to the front face of 
roller-like developer layer specification-part material, coefficient of friction of this front face is made low, and the 
developer which can reduce required driving torque is proposed by JP,60-103373,A in the configuration which rotates 
a developing roller and a regulation roller in the above-mentioned counter direction. However, in a developer given 
[ this ] in an official report, since coefficient of friction of a developer layer specification-part material front face 
becomes low, there is a possibility that the electrification capacity of the toner in the case of using a nonmagnetic toner 
as a developer may decline, and the problem of generating of the greasing of the non-image section resulting from the 
fall of the same electrification capacity of a toner as the case where the above-mentioned regulation blade is used, and 
the fall of the repeatability of a minute dot remains. 

[0015] The place which this invention is made in view of the above trouble, and is made into that purpose is offering 
the image formation equipment which can prevent generating of the image concentration nonuniformity which controls 
rotational-speed fluctuation of developer support and originates in this fluctuation while stopping the power 
consumption in the case of using roller-like developer layer specification-part material. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image formation equipment of 
claim 1 It has latent-image support and the developer which develops the latent image on this latent-image support. In 
the image formation equipment which is what has the developer layer regulation roller which regulates the thickness of 
the developer with which this developer was supported by this developer support in contact with developer support and 
this developer support The developer support inverse rotation driving means which makes the hard flow to the hand of 
cut at the time of development rotate the above-mentioned developer support is established. It is characterized by 
stopping rotation at the time of development, rotating the above-mentioned developer layer regulation roller along with 
this developer support that is carrying out inverse rotation by this inverse rotation driving means at the time of un- 
developing negatives, and rotating it. 

[0017] A developer layer regulation roller is stopped in development, at the time of un-developing negatives, hard flow 
is made to rotate developer support with the hand of cut at the time of development by the developer support inverse 
rotation driving means, a developer layer regulation roller is rotated along with this developer support, and it is made to 
rotate in the image formation equipment of claim 1 . Thus, when not making it rotate at the time of development but 
rotating a developer layer regulation roller only at the time of un-developing negatives, as compared with the case 
where a developer layer regulation roller is always rotated, power consumption is reduced in development. Moreover, 
as compared with the case where it is made to contact, moving both front face in the direction of a counter, the driving 
torque of developer support is reduced among development by making it contact, where a developer layer regulation 
roller is stopped to the front face where developer support moves. Therefore, it becomes possible to control rotational- 
speed fluctuation of the developer support resulting from increase of driving torque. Furthermore, the developer 
regulation roller in the condition of having stopped demonstrates restraining force equivalent to the case where a blade- 
like member is used as developer layer specification-part material. Moreover, degradation of a member front face with 
the passage of time or the stagnation of a toner which are easy to generate when using blade-like specification-part 
material are not generated, either. 

[0018] Moreover, the image formation equipment of claim 2 is characterized by regulating the hand of cut of the 
above-mentioned developer layer regulation roller using an one-way clutch in the image formation equipment of claim 
1. 

[0019] In the image formation equipment of claim 2, the hand of cut of a developer layer regulation roller is regulated 
to an one direction with an one-way clutch. While developer support is carrying out inverse rotation, rotation to the 
direction around which it turns along with a developer support front face is specifically enabled, and while developer 
support is rotating in the direction of [ at the time of development ] (henceforth forward rotation), rotation to the 
direction around which it turns along with a developer support front face is made impossible. 
[0020] It is characterized by the image formation equipment of claim 3 rotating the above-mentioned developer layer 
regulation roller after development actuation termination in claim 1 or the image formation equipment of 2. 
[0021] In the image formation equipment of claim 3, a developer layer regulation roller is rotated after development 
actuation termination, and as it does not carry out, it is made not overdue [ development actuation initiation / for 
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rotation of a developer layer regulation roller ] before development actuation. 

[0022] It is characterized by the image formation equipment of claim 4 rotating the above-mentioned developer layer 
regulation roller to an image formation equipment power up in claim 1 or the image formation equipment of 2. 
[0023] In the image formation equipment of claim 4, rotation of a developer layer regulation roller is performed at the 
time of equipment starting after the image formation equipment power up considered after a developer layer regulation 
roller continues carrying out long duration contact at developer support, or powering on. And development actuation is 
performed after rotating a developer layer regulation roller. Although a developer layer regulation roller has a 
possibility that it may deform by compression (henceforth a compression set), and it may become impossible to form a 
suitable developer thin layer by that cause when it is continuing contacting the developer support dead body for a long 
time, it can form an always good developer thin layer by rotating a developer regulation roller before development 
actuation at the time of development. Moreover, an image formation equipment power up has the warming up time 
amount of the equipment which changes each part material inside image formation equipments, such as starting of the 
temperature of a fixing roller, into the condition in which image formation actuation is possible and which is performed 
for accumulating. If a developer regulation roller is rotated using this time amount, there will also be no loss of time 
amount. 

[0024] The image formation equipment of claim 5 is characterized by performing rotation of the above-mentioned 
developer layer regulation roller, when fixed time amount development actuation is not performed, while the image 
formation equipment power source has been in the condition of ON in claim 1 or the image formation equipment of 2. 
[0025] In the image formation equipment of claim 5, rotation of a developer layer regulation roller is performed, when 
fixed time amount development actuation is not performed, while the image formation equipment power source 
considered after a developer layer regulation roller continues contacting developer support for a long time has been in 
ON condition. In recent years, a printer has a possibility that prolonged image formation may not be performed while 
the power source has been in ON condition in the condition of having connected with the network, and the 
malformation of the developer thin layer by the compression set may occur also in such a case. When fixed time 
amount development actuation is not performed, it enables it to form a good developer thin layer by rotating a 
developer regulation roller in this invention at the time of subsequent development. 

[0026] The image formation equipment of claim 6 is set to claims 1, 2, 3, and 4 or the image formation equipment of 5. 
The development container with which the above-mentioned developer support is a roller-like developing roller, and 
the above-mentioned developer holds the developer supplied to a developing-roller front face in the interior, and has 
opening towards the above-mentioned latent-image support front face, It has with the entry seal member prepared so 
that this developing-roller front face might be contacted, in order to prevent that a developer begins to leak from the 
clearance between these developing rollers and these development containers which are arranged by this opening. It is 
characterized by making the inverse rotation **** angle of rotation of the above-mentioned developing roller smaller 
than the angle of rotation taken for the developing-roller surface location where the entry seal member had contacted at 
the time of this inverse rotation initiation to result in this developing-roller best point by the above-mentioned inverse 
rotation of a developing roller. 

[0027] It is made for the developing-roller surface location where the entry seal member had contacted at the time of 
inverse rotation initiation not to pass the developing-roller best point by the inverse rotation of a developing roller in 
the image formation equipment of claim 6. When a developing-roller front face passes through the contact location of 
an entry seal member by the inverse rotation of a developing roller, some developer leakage occurs from an entry seal. 
When this developer that began to leak passes the developing-roller best point, a possibility that a developer may 
disperse is outside from opening of a development container. In this invention, the developer which began to leak from 
an entry seal is stopped from the developing-roller best point to a development container side. 

[0028] The image formation equipment of claim 7 is characterized by constituting according to the 1st process to which 
the above-mentioned inverse rotation of the above-mentioned developing roller is carried out for rotation actuation of 
the above-mentioned developer layer regulation roller, and the 2nd process which makes the hand of cut at the time of 
development rotate this developing roller in the image formation equipment of claim 6. 

[0029] In the image formation equipment of claim 7, after performing inverse rotation of a developing roller, forward 
rotation is surely carried out. By this, the developer which began to leak to the outside of a development container from 
the contact section of a developing roller and an entry seal by the inverse rotation of a developing roller is again 
returned inside the contact section of an entry seal. Moreover, when timing is set up for example, so that rotation 
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actuation of a developer layer regulation roller may be performed after development actuation termination and 
equipment powering on, the case where rotation of a developer regulation roller is performed continuously can be 
considered. In this case, in order that a developing roller may carry out inverse rotation twice continuously, even if it 
has regulated the angle of rotation by the inverse rotation of a developing roller like claim 6, there is a possibility that a 
developer may begin to leak from an entry seal. Like this invention, if a set performs inverse rotation of a developing 
roller, and forward rotation, even if it continues rotation actuation of a developer layer regulation roller and performs it, 
a developer will not begin to leak from the contact section with an entry seal. 
[0030] 

[Embodiment of the Invention] One operation gestalt which applied this invention to the color laser printer (henceforth 
a "printer") as image formation equipment equipped with 4 sets of developers hereafter is explained. 
[003 1] Drawing 1 is the front view showing the outline configuration of the printer concerning this operation gestalt. 
This printer is equipped with the photo conductor belt 1 as latent-image support hung about on two or more support 
rollers, the arrow head A in drawing showed the photo conductor belt 1 - a rotation drive is carried out clockwise and 
the middle imprint belt 6 as developer 5Bk, 5C, 5M and 5Y, and the middle imprint object of the electrification 
machine 3 and 4 or 4 sets of units write-in [ optical ], photo conductor cleaning equipment 7, etc. are arranged around 
it. The organic sensitization layer is formed in the front face of the photo conductor belt 1. 
[0032] When performing image formation actuation (print actuation) by this printer, the photo conductor belt 1 is 
uniformly charged by impressing the high voltage to the electrification machine 3. And in the picture signal processing 
section which is not illustrated, the color picture signal sent from the computer of color picture information, for 
example, the exterior, is changed into a signal write-in [ optical ], and is sent to the unit 4 write-in [ optical ]. The laser 
as the light source which is not illustrated based on the above-mentioned signal write-in [ optical ] is controlled by the 
unit 4 write-in [ optical ], the optical writing corresponding to the picture signal of Black (Bk), Cyan (C), Magenta (M), 
and Yellow (Y) is performed through the PORIN gon mirror 8, the f/theta lens 9, and the reflective mirror 10, and an 
electrostatic latent image is formed on the photo conductor belt 1. 

[0033] the electrostatic latent image on the above-mentioned photo conductor belt 1 has each color toner as a developer 
charged with the charge of reversed polarity with this latent image, respectively ~ each — negatives are developed by 
developer 5Bk, and 5C, 5M and 5Y for every color. Thereby, on the photo conductor belt 1, a toner image is formed for 
every color. 

[0034] In the contact section of the photo conductor belt 1 and the middle imprint belt 6, the toner image on the photo 
conductor belt 1 is imprinted on the middle imprint belt 6 by impressing a toner and the charge of reversed polarity to 
the middle imprint belt 6. By repeating formation and imprint actuation of this toner image 4 times, the color toner 
image of 4 color piles is formed on the middle imprint belt 6. The color toner image on this middle imprint belt 6 is 
imprinted with the paper imprint roller 43 as a secondary imprint member by the transfer paper as record material sent 
by conveyance roller pair 42 from the sheet paper cassette 40 or the detachable tray 41 . the transfer paper with which 
the color toner image was imprinted — a fixing roller pair - it is conveyed by the fixing section which consists of 44, 
and melting fixing of this toner image is carried out. 

[0035] Next, the developer concerning this operation gestalt is explained using drawing 2 . The developer concerning 
this operation gestalt is a developer of the 1 component development method which used nonmagnetic monocomponent 
toner (henceforth a toner). The toner feed roller 12 which supplies a toner on the developing roller 1 1 as the 
development container 10 and developer support which have opening which turned each developer 5 to the photo 
conductor belt 1, respectively, and this developing roller 1 1, the toner hold sections 18a and 18b in the development 
container 10, the conveyance paddles 17a, 17b, and 17c which send out the toner held in 18c to a feed roller 12 side - 
and It has the regulation roller 14 as a developer layer regulation roller for regulating the thickness of the toner 
supported by the developing roller in contact with the developing-roller 1 1 top, and forming the toner layer of 
predetermined thickness etc. 

[0036] A part is exposed and the above-mentioned developing roller 1 1 is installed in the arrow-head counterclockwise 
rotation pivotable with predetermined linear velocity from opening of the development container 10 at the time of 
development, supports a toner to a roller side, and conveys it in the development location which is the contact section 
with the photo conductor belt 1, and the latent image formed on the photo conductor belt 1 is developed. The above- 
mentioned toner feed roller 12 is contacted by the developing roller 1 1 by the predetermined pressure, and the surface 
section consists of foaming polyurethane. Moreover, the toner regulation blade 13 is contacted by the toner feed roller 
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12, and the amount of the toner supplied to a developing roller 1 1 is regulated. Each conveyance paddle 17 is installed 
in the arrow-head counterclockwise rotation pivotable, and sends out a toner to a feed roller 12 side by this rotation. As 
the quality of the material of each conveyance paddle, things which have elasticity softly, such as polypropylene, can 
be used, for example, it rotates in the condition of having made it sticking with the wall of the development container 

10 using the elasticity, and a toner is conveyed certainly. 

[0037] And the above-mentioned regulation roller 14 both carries out frictional electrification of the toner by [ which 
regulate the toner on a developing roller 1 1 to predetermined thickness ] ****ing to a toner. The toner charged on the 
developing roller 1 1 develops the electrostatic latent image on the photo conductor belt 1. In this operation gestalt, the 
polyurethane rubber which performed resin coating is used as the quality of the material of the surface section of the 
regulation roller 14. Moreover, the regulation roller cleaning blade 16 is contacted by the regulation roller 14, and the 
front face of the regulation roller 14 which passed the contact section with a developing roller 1 1 is cleaned. 
[0038] Moreover, in this operation gestalt, in order to absorb change of the outer diameter of the above-mentioned 
developing roller 1 1 by environmental variations, such as humidity, and the above-mentioned regulation roller 14, a 
spring 19 is formed as an energization means of the regulation roller 14, and the regulation roller 14 is pressurized to a 
developing roller 1 1 . 

[0039] Furthermore, in this operation gestalt, in order to prevent that a toner begins to leak from the clearance between 
a developing roller 1 1 and the development container 10, the entry seal 15 as an entry seal member which extended so 
that a tip might contact developing-roller 1 1 front face is formed in the development container inside. 
[0040] The pivotable cam 50 is in contact independently with the side edge section (left-hand side in drawing) of each 
developer 5, respectively, and it estranges from the above-mentioned photo conductor belt 1 in it at the time of un- 
developing negatives, and in advance of development, it is constituted so that attachment-and-detachment actuation 
which a developing roller 1 1 moves to the development location which contacts as the photo conductor belt 1 and 
position relation may be performed. And when developing the electrostatic latent image on the photo conductor belt 1, 
for example, when the electrostatic latent image of Bk is formed in the photo conductor belt 1, a rotation drive is 
carried out 180 degrees by the drive control section which the cam located in the posterior part of developer 5Bk does 
not illustrate, development counter 5Bk is extruded at the photo conductor belt 1 side, and it moves to the development 
location where developing-roller 1 lBk contacts the photo conductor belt 1. The same is said of the developers 5C, 5M, 
and 5Y of other colors. 

[0041] Next, the description section of this operation gestalt is explained. This developer makes the hard flow to the 
hand of cut at the time of development rotate a developing roller 1 1 (henceforth inverse rotation), and he is trying to 
turn around the regulation roller 14 along with a developing roller 1 1 at this time at the time of un-developing 
negatives. As a developing-roller inverse rotation driving means for the inverse rotation of a developing roller 1 1, it is 
carrying out by carrying out inverse rotation of the motor. And he is trying to make it contact in the condition of having 
stopped to the rotating developing roller 1 1, at the time of development. 

[0042] Drawing 3 is drawing having shown the hand of cut of the developing roller 1 1 at the time of un-developing 
negatives, and the regulation roller 14. As shown in this drawing, the developing roller 1 1 constitutes the rotation 
(henceforth forward rotation) to the hand of cut at the time of development, and the rotation to both directions with 
inverse rotation possible. At the time of un-developing negatives, a developing roller 1 1 is clockwise rotated among 
drawing, and the counterclockwise rotation in drawing is rotated by making this developing roller 1 1 take and turn 
around the regulation roller 14 currently pressed with the spring. 

[0043] Drawing 4 is an explanatory view about the structure which regulates the hand of cut of the regulation roller 14. 
An one-way clutch 70 is formed in this regulation roller 14 edge, and the housing 71 with which a part of peripheral 
surface projected in the one-way clutch 70 is pressed fit in it. Moreover, the stopper 72 of the bar configuration which 
projected from the development container 10 on the rotation locus of housing 71 is formed. While the developing roller 

1 1 is carrying out forward rotation, this housing 71 rotates clockwise among drawing, a housing height is made to 
suspend rotation of housing 71 because a stopper 72 hits, an one-way clutch 70 is locked and rotation of the regulation 
roller 14 is stopped. By this, a developing roller 1 1 estranges the regulation roller 14 from the photo conductor belt 1 in 
the time of un-developing negatives, and only while the developing roller 1 1 is carrying out inverse rotation, along with 
a developing roller 1 1, the surroundings, at the time of development, it is taken and ceases to turn. 

[0044] Thus, the regulation roller 14 can be rotated along with a developing roller 1 1 by using an one-way clutch 70 
only at the time of un-developing negatives, and while being able to stop the power consumption which the rotation 
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drive of the regulation roller 14 takes, -izing can be carried out [ space-saving ] as compared with that in the case of 
forming the driving gear of dedication. Moreover, the rotational -speed fluctuation produced when rotating the 
regulation roller 14 in the direction of a counter to a developing roller 11 at the time of image formation can be 
controlled, and generating of the image concentration nonuniformity resulting from this fluctuation can be prevented. 
This regulation roller 14 can prevent degradation of a blade front face with the passage of time and the stagnation of a 
toner which are easy to generate when using a regulation blade, demonstrating restraining force equivalent to the case 
where a regulation blade is used. Thereby, while being able to attain reinforcement of the regulation roller 14, 
generating of the white stripe resulting from stagnation of the greasing and toner resulting from degradation with the 
passage of time can be prevented, and a good image can be formed. 

[0045] Next, in the above-mentioned operation gestalt, the following examples 1-3 explain the rotation timing of the 
regulation roller 14. 

J [0046] [Example 1] In an example 1, it is made to rotate the regulation roller 14 after development actuation 
termination, the toner of the latent image on the photo conductor belt 1 a'printer power source is turned on, and print 
actuation is started, and according to a developer — an image — after the development actuation which is-izing is 
completed, the regulation roller 14 is rotated by carrying out inverse rotation of the developing roller 11. 
[0047] It becomes unnecessary thus, to make hard flow rotate a developing roller 1 1 with the hand of cut at the time of 
development by rotating the regulation roller 14 after development actuation termination for rotation of the regulation 
roller 14 development before, in development, etc. It becomes unnecessary that is, to carry out inverse rotation of the 
motor for developing-roller rotation before development actuation for the developing-roller inverse rotation of each 
color. Therefore, since it is not necessary to pass through two or more processes that motor inverse rotation and a clutch 
are called ON-OFF, a drive-motor halt, and drive-motor forward rotation when carrying out development actuation, 
development actuation initiation is not overdue for the drive of a developing roller 1 1 . Therefore, it can avoid that the 
development of the 1st sheet becomes slow, and can prevent that productivity falls by the rotation drive of the 
regulation roller 14. 

[0048] [Example 2] In an example 2, it is made to rotate the regulation roller 14 to the equipment starting time amount 
behind powering on of a printer. Drawing 5 is the flow chart which showed the regulation roller rotation timing of an 
example 2. as shown in this drawing, a power source turns on — having (SI) — equipment starting of each part material, 
such as heating of a fixing roller 44, is started (S2). The regulation roller 14 is rotated at the time of this starting (S3). 
And it stands by until (S4) and imaging will be inputted, if starting is completed (S5). If imaging is turned on (it is Y at 
S6), after forming an image and ending, it will be in a standby condition (S5) again. <BR> [0049] Thus, even if the 
regulation roller 14 continued contacting a developing roller 1 1 for a long time and the abnormalities of the 
configuration by the compression set have arisen by compression, a normal part can be made to contact a developing 
roller 1 1 after equipment starting, at the time of development, if the regulation roller 14 is rotated before performing 
image formation. Like this example 2, if the regulation roller 14 is rotated using the warming up time amount of the > 
equipment of a power up, there will also be no loss of time amount. While being able to prevent the malformation of 
the toner thin layer by the compression set and being able to form an always good image by this at the time of 
development, the fall of the productivity by this can also be prevented. 

[0050] [Example 3] Rotation of the regulation roller 14 is performed when fixed time amount imaging is not 
performed, while the printer power source considered after the regulation roller 14 continues contacting a developing 
roller 1 1 for a long time has been in ON condition. Drawing 6 is the flow chart which showed the regulation roller 
rotation timing of an example 3. as shown in this drawing, a power source turns on - having (SI) - equipment starting 
of each part material, such as heating of a fixing roller 44/is started (S2). After starting finishes, it goes into a standby 
condition (S3), and the count of Timer T is started (S4). When imaging is not inputted (it is N at S5), when it is not 
T>=X (it is N at S6), as compared with the time amount X which set up Timer T beforehand, it returns to S5. The 
regulation roller 14 is rotated at the time of T>=X (it is Y at S6) (S7), it returns to S4* and a timer is again counted from 
0. Imaging is inputted by S5, an image is formed (S8), and **** et al. (it is Y at S5), and when it does not turn off a 
power source, it returns to a standby (it is N at S9) condition (S3). 

[0051] Thus, when continuing contacting beyond X time amount that the regulation roller 14 set to the developing 
roller 1 1 beforehand while development had not had the regulation roller 14 rotated, it carries out. While the power 
source has been in ON condition, also when a printer is connected to a network, and prolonged image formation is not 
performed by this, the development performed after development is not performed, while the power source has been in 
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ON condition for a long time - formation of the abnormality image by the compression set can be prevented — can also 
perform good development. 

[0052] [Modification 1] Next, the modification 1 of the operation gestalt 1 which regulated angle of rotation in the case 
of performing inverse rotation of a developing roller 1 1 is explained. Drawing 7 is the explanatory view of a 
modification 1 . When starting the inverse rotation of a developing roller 1 1 for rotation of the regulation roller 14, he is 
trying for the entry seal contact location PI of developing-roller 1 1 front face where the entry seal 15 has contacted not 
to pass the developing-roller best point P2 by the inverse rotation of a developing roller 1 1 in this modification 1 . 
Therefore, as shown in drawing 7 , the entry seal contact location PI makes the angle of rotation when carrying out 
inverse rotation of a developing roller 1 1 smaller than a degrees of angles of rotation taken to result in the best point P2 
by the inverse rotation of a developing roller 1 1 . 

[0053] When developing-roller 1 1 front face passes through the contact location of the entry seal 15 by the inverse 
rotation of a developing roller 1 1, some toner leakage occurs from the entry seal 15. If the developing-roller best point 
P2 is passed, it will be exposed towards the exterior from opening of the development container 10, and this toner that 
began to leak has a possibility of dispersing in a photo conductor belt side. In this modification 1, the toner which 
began to leak from the entry seal 15 is stopped from the developing-roller best point P2 to a development container 
side. Since the toner which began to leak from the entry seal 15 can be stopped from the developing-roller best point P2 
to a development container side by this, toner scattering to the developer exterior from a developer can be prevented. 
[0054] By the way, in the above-mentioned modification 1, although scattering out of the developer of a toner is 
prevented by making the inverse rotation include angle of a developing roller 1 1 smaller than a degrees for rotation of 
the regulation roller 14, if the case where rotation of the regulation roller .14 is performed twice or more in succession 
arises, scattering of a toner cannot be prevented too. Even when performing rotation of the regulation roller 14 to it 
twice or more in succession [ below ], the following modifications 2 explain rotation actuation of the developing roller 
1 1 which scattering of a toner does not produce. 

[0055] [Modification 2] Forward rotation is surely carried out and a modification 2 returns a developing-roller front 
face to the sense at the time before inverse rotation, after performing inverse rotation of a developing roller 1 1 . That is, 
[ the 1st process which carries out inverse rotation of the developing roller 1 1 for rotation of the developing roller 1 1 for 
& regulation roller rotation, and the 2nd process which is made to carry out forward rotation and returns a developing 
roller 1 1 constitute. 

[0056] After performing inverse rotation of a developing roller 1 1, forward rotation is surely carried out. By this, the 
toner which began to leak from the entry seal 15 by the inverse rotation of a developing roller 1 1 is again returned in 
the entry seal 15. Even when this performs inverse rotation of a developing roller 1 1 twice or more continuously, 
scattering of the toner from a developer can be prevented. 

[0057] When performing inverse rotation of a developing roller 1 1 twice or more continuously, the case where the 
rotation timing of the regulation roller 14 is set [****** ] U p, for example so that it may carry out to two timing with 
the development actuation termination and printer powering-on back can be considered. When in this setup a printer 
power source is turned off and a power source is again turned on after development actuation termination, inverse 
rotation of a developing roller 1 1 will be performed twice continuously. However, if forward rotation is carried out at 
every inverse rotation of a developing roller 1 1, there will be no possibility that the toner which began to leak from the 
entry seal 15 may pass the best point P2 of a developing roller 11, and may begin to leak to the developer exterior. 
[0058] Thus, if it is made to rotate a developing roller 1 1 for the 1st process and the 2nd process by the set, the range of 
a setup of the rotation timing for compression set prevention of the regulation roller 14 becomes large, and it becomes 
easy to constitute equipment. For example, scattering of a toner can be prevented even if it is made to perform rotation 
timing of the regulation roller 14 to the above-mentioned example 1 thru/or all the timing of 3. 
[0059] In addition, although the web material which contacts from a counter at the time of the inverse rotation of a 
developing roller 1 1 is used as an entry seal 15 with this operation gestalt, it does not restrict to this configuration. 
What is necessary is just to be able to prevent that a toner begins to leak from the clearance between opening of a 
development counter, and a developing roller 11. 
[0060] 

[Effect of the Invention] While stopping the power consumption in the case of using roller-like developer layer 
specification-part material according to claim 1 thru/or the image formation equipment of 7, there is outstanding 
effectiveness that generating of the image concentration nonuniformity which controls rotational-speed fluctuation of 
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developer support and originates in this fluctuation can be prevented. Moreover, degradation of a specification-part 
material front face with the passage of time and the stagnation of a toner which are easy to generate when using a 
regulation blade can be prevented, demonstrating restraining force equivalent to the case where a blade-like regulation 
blade is used as developer layer specification-part material. Thereby, while being able to attain reinforcement of a 
developer layer regulation roller, generating of the white stripe resulting from stagnation of the greasing and toner 
resulting from this degradation with the passage of time can be prevented, and it is effective in the ability to form a 
good image. 

[0061] According to claim 2 thru/or the image formation equipment of 7, there is outstanding effectiveness that an one- 
way clutch can constitute easily regulation of the hand of cut of a developer layer regulation roller. 
[0062] According to the image formation equipment of claims 3, 6, and 7, there is outstanding effectiveness that the fall 
of the productivity produced when rotating a developer layer regulation roller before development actuation can be 
prevented. 

[0063] According to the image formation equipment of claims 4, 6, and 7, the malformation of the developer thin layer 
by the compression set can be prevented, and there is outstanding effectiveness that an always good image can be 
formed, at the time of development. Moreover, since a developer regulation roller can be rotated using the warming up 
time amount of equipment, there is also no time loss and there is outstanding effectiveness that the fall of productivity 
can also be prevented. 

[0064] According to claim 5 thru/or the image formation equipment of 7, even when continuing changing the power 
source of image formation equipment into ON condition, the malformation of the developer thin layer resulting from a 
compression set can be prevented, and there is outstanding effectiveness that an always good image can be formed. 
[0065] Since the developer which began to leak from an entry seal is stopped from the developing-roller best point to a 
development container side according to the image formation equipment of claims 6 and 7, there is outstanding 
effectiveness that developer scattering from a developer can be prevented. 

[0066] According to the image formation equipment of claim 7, since a developer is again returned to contact circles 
with an entry seal, there is outstanding effectiveness that developer scattering from a developer can be prevented more 
certainly. Moreover, since a developer does not begin to leak from the contact section with an entry seal even if it 
continues rotation actuation of a developer layer regulation roller and performs it, there is outstanding effectiveness of 
becoming easy to constitute two or more of claims 3 and 4 and invention of five in coincidence. 



[Translation done.] 
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